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Abstract 
 
Solid waste management of urban areas becomes complex to solve.  A practical macro and micro 
level geospatial solution is needed to solve this waste management problem in the fastest growing 
major cities around the world. Dhaka is one that city of Bangladesh having 16 million of population, 
expected to reach 20 million by 2020. Due to uncontrolled population, urbanization, 
industrialization and migration of people generates large amount of waste every day in the city 
area. Presently Dhaka city waste generation rate is 0.38 to o.40 (kg/cap/day) and total waste varied 
from 6000 to 7000 tons per day.  It is expected that per capita waste generation rate would reach 
to 0.6 in 2025 and might lead severe problems of waste management. Dhaka city waste collection 
rate is very low due to lack of transportation to carry waste to landfills, landfill shortages and lack 
of bio digesters for zone wise waste management. Only 40-60% of Dhaka’s waste is collected and 
transported to the City’s two landfills. The rest amount of waste left on the waste generating sites 
and improper management is observed due to illegally dumped waste that causes serious 
environmental degradation and health hazards.  At the same time, such practice emits methane 
(CH4) and carbon-dioxide (CO2). Considering the waste management problem of Dhaka North 
City, this research proposed a practical approach for reducing and handling solid waste generation, 
collection, separation and reduction at the macro and micro levels in a zone for alternate of landfills 
through proposing most suitable locations for sitting bio digesters and composting plants. 
In this research, a GIS-based approach and multi-criteria analysis was performed to locate the most 
suitable sites for biogas plant installation and decentralized composting sites for reducing the zone 
wise unmanageable waste in a northern part of Dhaka city, specially organic waste, which was 
80% of total waste. This research concentrated on site suitability analysis for installation of an 
anaerobic digester for waste management. Zone 2 in the northern part included 8 wards (Ward 2, 
3, 4, 5, 6, 7, 8 and 15) were selected as study area for biogas plants site selection. To locate suitable 
sites, three sets of factors: environmental, social and safety, and economic perspectives, were 
considered using eleven criteria. Analysis for sitting a biogas digester plants provided some 
significant results of zone 2 which helped to locate the most suitable sites for plants installation. 
In the first step, the restriction or the constraint map were prepared and fixed the constraint sites 
for suitability analysis. Constraint areas were identified based on the importance to environment 
and government such as the national Zoo/Park, defense and industrial areas. These places were 
excluded from the site suitability analysis for sitting a digester plant. The rest of the areas were 
analyzed based on the 11 criteria’s evaluation, such as, settelement or residence distance, sensitive 
site distance,  river distance, major road distance, local road distane, agricultural land distance, 
slope, present land use, future urban growth, low land distance, land cost and electric pole distance. 
All the criteria’s were considered from the research area discernment. Each criterion was evaluated 
using a pairwise comparison matrix. The criteria were reclassified in 5 levels (most suitable, 
suitable, moderately suitable, less suitable, not suitable) using spatial analysis from ArcGIS®. The 
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reclassified features were further analyzed using Weighted Linear combination (WLC) and 
Analytical Hierarchy Process (AHP). After produced the weight for each criterion obtained the 
next step was to produce criteria based suitable sites map. ArcGIS® spatial analysis tools were 
used for weighted overlayed-criteria based suitable sites map. The aggregation of excluded 
constraint sites and criteria based suitable sites specified the total area in five classes once again 
(most suitable, suitable, moderately suitable, less suitable and not suitable).  
The research results indicated that 1 most suitable, 6 suitable and 3 moderately suitable sites could 
be used for a biogas digester plant in Zone 2 at the northern part of Dhaka City. Furthermore, the 
potential energy production was calculated based on per capita generated organic waste and 
population growth. The projected simulation results show the energy potential from 2015 to 2025 
from methane (CH4).  
The proposed most suitable site at zone 2 have the potential to generate annually 26-40 MW of 
electricity from the generated waste. Therefore, the outcome of this research approach confirmed 
that the developed methodology of locating biogas digester could be implemented in the macro 
level of zones of the northern part of Dhaka City for handling municipal solid waste to convert 
energy. On the other hand, for composting plants site selection only one ward (poor waste 
management comparing to other wards) among 8 wards of Zone 2 were selected for this research.  
Primary waste generating point, road network, sensitive location, illegal waste dumping points and 
waste segregation conditions were reported to select the composting location. Multi criteria 
analysis was applied for the identification of suitable composting points to initiate urban 
agriculture in the ward. A unified categorization approach for the reduction of domestic waste 
through the source separation and waste conversion techniques were followed to propose the 
optimal of waste collection bins. The spatial GIS mapping was done to locate the most uncollected 
points and poor roadworks, high sensitive points using standard exclusionary criteria. According 
to the set-up of exclusionary criteria, decision factors, standardization of factors and weighting of 
factors, using multi-criteria evaluation (MCE) for land suitability analysis, final suitability map 
was produced to identify suitable locations for composting plants.  
The research results showed that 2 most suitable locations could be proposed for sitting 
composting plants in the ward 8 of zone 2 at the northern part of Dhaka city. This outcome revealed 
that the developed methodology could be used to locate most suitable points to identify composting 
locations for handling generated organic waste in the ward or micro levels of zones at the northern 
part of Dhaka City to increase urban agriculture. 
This research has very significant results and proposed the practical solution to handle the large 
amount of generated waste in zone 2 by two ways. First, the macro level solution is to locate the 
bio digester sitting location in the zone for anaerobic digestion for converting waste to energy. 
Second, the micro level solution for ward 8 of Zone 2, by identifying the most suitable location 
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for sitting composting plants to increase urban agriculture. Therefore, the developed methodology 
can be implemented in the rest of the 9 zones of Dhaka City to find the most suitable locations for 
sitting bio digester and composting plants to reduce the pressure to find the landfill areas and 
manage the waste in the densely populated areas of Dhaka City of Bangladesh. 
Keywords: Municipal Waste Management (MSWM), Geographic Information System (GIS), 
Analytical Hierarchy Process (AHP), Spatial Analysis, Waste to Energy, Urban Agriculture (UA), 
Composting and Digester Plant. 
 
  
